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Abstract of JP2002353564 

PROBLEM TO BE SOLVED: To provide a 
surface-emitting laser that can be operated at a 
low electric current, a method of manufacturing 
the laser, a light-receiving element that can make 
high-speed modulation, a method of 
manufacturing the element, and an optical 
transmission module with improved optical 
coupling efficiency. SOLUTION: Openings 5 are 
made via the semiconductor substrate 1 of the 
surface-emitting laser 100 from the other surface 
1b side of the substrate 1 to the end section of a 
light-emitting section 2A on the substrate 1 side, 
and lenses 6 composed of a transparent resin 
are formed by utilizing the side faces of the 
openings 5. Openings 5 are also made via the 
semiconductor substrate 10 of a photodiode 200 
from the other surface 10b side of the substrate 
10 to the end section of a light-receiving section 
20A on the substrate 10 side, and lenses 6 
composed of a transparent resin are formed by 
utilizing the side faces of the openings 5. The 
lenses 6 respectively formed in the light-emitting 
section 2A of the laser 100 and light-receiving 
section 20A of the photodiode 200 are arranged 
to faced each other not via optical waveguides. 
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